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EXHIBIT D 

Ron Dagani, "Finding Catalysts Faster: Symyx-Dow collaboration yields new class of 
polyolefin catalysts", Chemical and Engineering News, p. 10, April 7, 2003 
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COMBINATORIAL MATERIALS 

FINDING 

CATALYSTS FASTER 

Symyx-Dow collaboration yields new 
class of polyolefin catalysts 
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DOUBLE VISION 
PrP c dimer 
expressed in mice by 
Aguzzi and 
coworkers. 



A FOUR-YEAR COLLABORA- 
tion between Symyx Tech- 
nologies and Dow Chem- 
ical has borne fruit in the 
discovery of a new class of 
single-site catalysts for olefin 
polymerization. The new 
amide-ether-based hafnium 
catalysts were found using 
a fully integrated high- 
throughput screening meth- 
odology \J. -Am. Cbem. Soc. y 
125,4306(2003)1. 

"The results are stunning," 
says one of the coauthors, Dow 
chemist James C. Stevens, be- 
cause the new screening method- 
ology enabled them to do in days 
or weeks what used to take many 
months or years. 



The Dow- Symyx researchers 
set out to discover new catalysts 
with potential for the production 
of linear low-density polyethyl- 
ene, which is a copolymer of eth- 
ylene and an a-olefin, such as 
1-octene. They first synthesized 
a library of hafnium and zirconi- 
um complexes containing 23 dif- 
ferent bidentate and tridentate li- 
gands. To screen these complexes 
under different activation condi- 
tions, they carried out 384 poly- 
merization experiments in just a 
few hours. 

The work uncovered many 
catalytically active metal-ligand 
combinations. One hafnium cat- 
alyst (complex 1) was found ca- 
pable, under the right conditions, 



of polymerizing 1-octene with 
100% conversion. Further ex- 
periments demonstrated that 
this complex can produce high- 
molecular-weight ethylene- 1- 
octene copolymers. 

In the course of one day, the 
researchers then studied the ac- 
tivity at 130 °C of 96 other hafni- 
um complexes containing relat- 
ed amine-ether ligands. They 
found that many of these cata- 
lysts are even better at copoly- 
merizing ethylene and 1-octene 
than complex 1. 

In larger scale batch reactor ex- 
periments, complex 1 and a close- 
ly related hafnium complex were 
found to perform as well as or 
better than Dow's workhorse 
metallocene polyolefin catalyst 
system. 

Dow isn't necessarily "march- 
ing to commercialization" with 
any of the catalysts reported in 
the JACS paper, Stevens tells 
C&EN. "But we will be talking 
soon, I think, about another cat- 
alyst that's come out of this pro- 
cedure that is going to be com- 
mercialized."-R0N DAG AN I 



PRION INSIGHTS 



BOUND TO WORK 

Form of normal prion protein binds to 
and inhibits infectious form in vivo 
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OR THE FIRST TIME IN LIVE 

animals, researchers have 
shown that a form of nor- 
mal prion protein binds to ab- 
normal prion protein— the cause 
of Creutzfeldt-Jakob disease, 
mad cow disease, and other pri- 
on diseases. Their ex- 
periments also indi- 
cate how infectious 
prions might be 
inhibited. 

It has been pro- 
posed that prion dis- 
ease spreads when in- 
fectious prion protein 
(PrP 50 , prion protein 
scrapie) exerts a bad 



influence on normal prion protein 
(PrP c , prion protein cellular), 
making it too turn bad. To have 
such an influence, the infectious 
prion presumably has to first bind 
with PrP c . This interaction has 
been demonstrated in vitro, but 
because of technical obstacles, re- 
searchers have not previously 
been able to show that it occurs in 
living animals. 

Adriano Aguzzi, professor of 
neuropathology at the Universi- 
ty of Zurich, and coworkers now 
find that when a dimeric form of 
PrP c is expressed in mice and the 
animals are given infectious pri- 
ons, PrP° dimer binds PrP^ in vi- 



vo and slows the onset of prion 
disease in the mice [Cell, 113, 49 
(2003)}. The dimer apparently 
ties up PrP^'s binding site, slow- 
ing the rate at which it can bind 
to natural PrP c in the brain and 
convert it into additional infec- 
tious prions. 

The study thus helps confirm 
the protein-only hypothesis of 
prion disease and points the way 
toward potential therapeutics. A 
number of agents that fight pri- 
on disease have been found pre- 
viously but none of these "worked 
when prions were applied direct- 
ly to the brain" as the prion dimer 
does, Aguzzi says. 

The challenge will be to find 
drugs capable of reaching the 
brain, where PrP 50 does its dam- 
age. "We are trying hard to get 
there," Aguzzi says. "Preliminary 
results, not included in the Cell 
paper, are very encouraging."- 
STU BORMAN 
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